A clinicopathologic study of immunoglobulin G4-related disease of the femoral and popliteal arteries in the spectrum of immunoglobulin G4-related periarteritis  by Kasashima, Satomi et al.
A clinicopathologic study of immunoglobulin
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arteries in the spectrum of immunoglobulin
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Background: Immunoglobulin (Ig) G4-related disease has recently been recognized to occur in the cardiovascular system
in the aorta and main branching arteries, often manifesting as aneurysms and arteritis/periarteritis. Peripheral arteries
(the femoral and popliteal arteries) are frequent sites of arteriosclerosis obliterans (ASO) and occasionally show
aneurysms or arteritis. This study re-examined peripheral arterial lesions from the standpoint of IgG4-related disease.
Methods: The study comprised 104 patients who underwent surgical treatment of peripheral arterial lesions, including 30
patients with peripheral arterial aneurysms (PAAs) and 74 with ASO. IgG4-related disease was identified on the basis of
diffuse infiltration of numerous IgG4-positive plasmacytes as revealed by immunohistochemical examination. Clinico-
pathologic features were compared between IgG4-related and IgG4-unrelated lesions.
Results: IgG4-related disease was found in four of the 30 patients with PAAs (13.3%; two in the deep femoral artery, two
in the popliteal artery) but not in any patients with ASO. IgG4-related PAA displayed clinicopathologic features
resembling those of other IgG4-related diseases and a characteristic saccular appearance (P  .002).
Conclusions: IgG4-related disease was detected in PAA patients but not in ASO patients. IgG4-related disease thus
represents one potential etiology of aneurysm in the peripheral arteries. ( J Vasc Surg 2013;57:816-22.)
Clinical Relevance: This study elucidated that immunoglobulin (Ig) G4-related vascular lesions can involve the femoral
and popliteal arteries in addition to the aorta and main branching arteries. IgG4-related disease in the peripheral arteries
was characterized by the saccular form aneurysm and was similar to the clinicopathologic characteristics of other
IgG4-related vascular lesions. The recognition that IgG4-related disease can also involve the peripheral arteries may lead
to a better understanding of IgG4-related vascular lesions and an important caution for the use of steroids for treating
IgG4-related disease in other organs.
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cImmunoglobulin (Ig) G4-related disease (RD) is clin-
ically characterized by high serum IgG4 concentrations, a
predilection for adult men, and frequent association with
multiple lesions in different organs.1,2 IgG4-RD is cur-
rently effectively treated using corticosteroids.1 Pathologic
features include diffuse lymphoplasmacytic infiltration, ir-
regular fibrosis, frequent eosinophilic infiltration, oblitera-
tive phlebitis, and infiltration of numerous IgG4-positive
plasmacytes.1
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816In the vascular organs, IgG4-RD was first detected
n relation to inflammatory abdominal aortic aneurysms
AAAs).3-6 In contrast to the abdominal aorta, thoracic
ortic lesions of IgG4-RD were observed to take different
orms according to various clinicopathologic features, in-
luding inflammatory aneurysms, lymphoplasmacytic aor-
itis, isolated aortitis, and aortic dissection.7-11 Further-
ore, IgG4-related vascular lesions have been observed to
pread to medium-sized arteries, such as the coronary ar-
eries,12,13 and to the first to second branching arteries of
he aorta.14,15 Some cases show periarterial mass formation
nd an absence of significant arterial dilatation.12,15 Histo-
athologically, IgG4-related arterial lesions have been
haracterized by arterial wall thickening, corresponding to
nflammation with IgG4-positive plasmacytes, and fibrosis
ainly in the adventitia.12-15
Arteriosclerosis obliterans (ASO) is the most frequent
isease of the peripheral arteries (common, deep, superficial
emoral, and popliteal arteries), whereas aneurysmal
hanges resulting in peripheral artery aneurysms (PAAs) are
ery rare compared with aortic lesions and are 10% as
ommon as AAAs.16,17 In particular, inflammatory aneu-
ysms in the peripheral arteries are extremely rare.18-20 As a
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Volume 57, Number 3 Kasashima et al 817result, the clinicopathologic characteristics of IgG4-RD in
the peripheral arteries have remained unclear. The purpose
of this study was to re-examine PAAs and ASO from the
perspective of IgG4-RD.
METHODS
The present study was approved by the Human Inves-
tigation Review Committee of the KanazawaMedical Cen-
ter (No. 48) and conformed to the principles outlined in
the Declaration of Helsinki.
Patient selection and classification. A retrospective
search for cases involving the common femoral artery, deep
femoral artery, superficial femoral artery, or popliteal fem-
oral artery was performed using the surgical pathologic
records at Kanazawa Medical Center, Kanazawa, Japan,
retrieving 130 patients from 1990 to 2011. Of these, 30
patients had undergone resection of arteries due to arterial
dilatation as observed on computed tomography (CT) or
magnetic resonance imaging (MRI) and were thus catego-
rized as showing PAAs. PAAs were identified by CT in 10
patients, by CT during arteriography in 12, by CT during
arteriography and MRI in seven, and by digital subtraction
angiography in one. All patients with aneurysmal lesions
underwent surgical resection. Among the remaining 100
patients, 26 with ASO had been treated by endarterec-
tomy, preventing examination of the entire artery wall.
Histopathologic examination was therefore performed for
30 patients with PAAs and in 74 with ASO.
Cardiovascular surgical records for the same period
showed 274 patients were treated using intravascular stent-
ing, and 102 underwent femoral-popliteal bypass; no
pathologic specimens were obtained for these patients.
Pathologically, 26 PAAs (86.7%) and all ASO samples
showed severe arteriosclerosis. These 26 PAAs (86.7%)
displayed thick thrombus and sometimes showed intralu-
minal narrowing on angiography. No patients in this case
series displayed special arteritides, such as rheumatoid ar-
teritis, giant cell arteritis, or Burger arteritis. All surgical
specimens were examined by two pathologists (S.K. and
A.K.), with results determined as consensus decisions.
Clinical features. The retrieved clinical information
on the study participants was reviewed. The preoperative
clinical records of each patient were used to compare age,
sex, and clinical characteristics. For all patients, preopera-
tive serologic findings for white blood cell count (WBC),
C-reactive protein (CRP) level, and eosinophil count were
available. Maximum luminal diameter for each aneurysm
was calculated from the radiologic imaging.
Pathologic findings. Histopathologic examination of
the explanted arterial walls was performed. Pathologic sec-
tions of the entire aneurysm were available in 23 patients,
with fragments of the aneurysmal wall examined in the
remaining seven. Tissue samples of the thickest parts of
vessel wall were chosen from each surgically resected spec-
imen, fixed in neutral-buffered formalin and embedded in
paraffin in a median of three blocks (range, 2-7 blocks).
Four to six sections (4 mm thick) were cut from each
paraffin block. Some of these sections were stained with aematoxylin and eosin and elastica van Gieson. The re-
aining sections were used for immunohistochemical in-
estigations.
We examined nine histologic features: adventitial thick-
ess; infiltration of plasmacytes, eosinophils (5/high-
ower field [hpf]), and neutrophils (10/hpf); lymph
ollicles showing a germinal center; obliterative phlebitis;
erineural inflammatory cell infiltration; granuloma forma-
ion with the presence of giant cells; and medial degenera-
ive necrosis. Adventitial thickness (from the lowest elastic
ber of the media to the lowest part of the adventitia) at
hree sites from each patient was calculated on elastica van
ieson-stained sections using a microscopic measure.
Immunohistochemistry for IgG and IgG4. Immu-
ostaining for IgG and IgG4 was performed using an HX
ystem Benchmark autostainer (Ventana Medical Systems,
ucson, Ariz) in accordance with the manufacturer’s in-
tructions. Rabbit monoclonal antibody against human
gG (DakoCytomation, Glostrup, Denmark) and mouse
onoclonal antibody against human IgG4 (Zymed Labo-
atories, San Francisco, Calif) were used as the primary
ntibodies. Sections were pretreated with proteinase. Neg-
tive controls were evaluated by substituting the primary
ntibody with similarly diluted nonimmunized mouse se-
um. IgG-positive and IgG4-positive plasmacytes were
ounted in five different hpf (10 eyepiece, 40 lens) in
he more prominently inflamed areas of the aneurysm wall.
he ratio of IgG4-positive cells to IgG-positive cells was
alculated in each sample. This study defined IgG4-RD as
he presence of numerous IgG4-positive plasmacytes, with
70 IgG4-positive plasmacytes/hpf and a ratio of IgG4-
ositive to IgG-positive cells 60%.
Statistics. Statistical analyses were performed using
he Fisher exact test, the 2 test with Yates correction when
ppropriate, and the Mann-Whitney rank-sum test for un-
aired nonparametric data. Values of P  .05 were consid-
red statistically significant.
ESULTS
Selection of IgG4-related lesions in the leg arteries.
mmunohistochemical analysis for IgG and IgG4 in the
04 study patients with femoral and popliteal arterial le-
ions identified four patients with PAAs showing diffuse
nfiltration of 70 IgG4-positive plasmacytes/hpf (mean,
0.0; range, 76.0-87.3 per hpf). In the same patients, ratios
f IgG4-to-IgG-positive cells were 60% (mean, 67.4%;
ange, 61.7%-79.1%). These four instances of PAAs were
ategorized as IgG4-related PAAs in this study (Table I).
one of the ASO samples showed high concentrations of
gG4-positive plasmacytes. Thus, IgG4-RD was detected
n the deep femoral artery (two patients) and popliteal
rtery (two patients) as PAAs (4 of 30, 13.3%) and in no
atients with ASO (0 of 74). The remaining 26 instances of
AAs were categorized as non-IgG4-PAAs in this study.
on-IgG4-PAAs comprised six in the popliteal artery, two
n the superficial femoral artery, two in the deep femoral
rtery, and the remaining 16 were in the common femoral
rtery. Non-IgG4-PAA patients included six instances of
o
y
I
s
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2mm, with five involving the common femoral artery and
one involving the popliteal artery.
Clinical features of IgG4-PAA. Clinical characteris-
tics of the patients with femoral and popliteal artery lesions
Table I. Clinicopathologic features of immunoglobulin G
Patient
Age
(years) Location Form
Diameter
(cm) Medic
1 83 Deep femoral
artery
Saccular 8.0 ASO, ch
synov
2 81 Bilateral
popliteal
artery
Spindle 3.7 (right);
3.8 (left)
Chronic
3 78 Deep femoral
artery
Saccular 6.0 AAA, rig
artery
4 73 Left popliteal
artery
Saccular 5.0 Inflamm
chron
bronc
AAA, Abdominal aortic aneurysm; ASO, arteriosclerosis obliterans; CRP, C
Table II. Clinicopathologic findings of peripheral artery le
Variablesa
IgG4-PAA
(n  4)
Non-IgG4-
(n  26
Age, years 78.8  4.4 68.2  1
Sex
Males/females 4/0 23/3
Aneurysmal diameter, cm 5.7  1.8 4.9  2
Aneurysmal shape
Saccular 3 (75%) 2 (7.6%
Spindle 1 (25%) 24 (92.4
Aneurysm location
Femoral 2 (50%) 20 (76.9
Popliteal 2 (50%) 6 (23.1
Bilateral 1 (25%) 3 (11.5
Other locations 1 (25%) 3 (11.5
ASO in other location 2 (50%) 4 (15.3
Rupture 0 4 (15.3
Allergy 3 (75%) 2 (7.6%
Smoking 2 (50%) 23 (88.5
White blood cell count, /L 7.0  1.6 5.5  2
C-reactive protein, mg/dL 1.3  1.0 2.8  2
Eosinophils, % 4.9  1.0 1.2  0
Adventitial thickness, mm 2.7  2.2 1.5  1
Plasma cells, 10/hpf 2 (50%) 10 (38.5
Eosinophils, 5/hpf 3 (75%) 1 (3.8%
Neutrophils, 5/hpf 2 (50%) 5 (19.2
Lymphoid follicles 2 (50%) 2 (7.7%
Obliterative phlebitis 3 (75%) 1 (3.8%
Perineural inflammation 4 (100%) 1 (3.8%
Granuloma 0 5 (19.2
Medial necrosis 0 1 (3.8%
IgG4 cells, No./hpf 80.0  5.0 1.3  1
IgG4/IgG cells, % 67.4  7.9 2.8  2
ASO, Arteriosclerosis obliterans; IgG4, immunoglobulin G4; PAAs, periphe
aContinuous variables are shown as mean  standard deviation and categor
bP  .05 is statistically significant.are summarized in Table II. All instances of IgG4-PAAs rccurred in elderly men (mean age, 78; range, 73-84
ears). Age and sex were comparable between those with
gG4-related and nonrelated PAAs. The most frequent
ymptom at first presentation was a large palpable mass
nine patients) and leg pain (three patients). Three IgG4-
G4)-related peripheral aneurysms in four male patients
tory
Serum findings Immunohistochemistry
WBC
(/L)
CRP
(mg/dL)
Eosinophils
(%)
IgG4cells
(No./hpf)
IgG4/IgG
cells (%)
6800 2.0 6.0 76.0 79.1
chitis 6000 0.09 4.3 87.3 61.7
ac
rysm
5900 0.07 3.9 78.3 64.2
AAA, 9300 3.2 5.6 78.5 64.5
ive protein; WBC, white blood cell count.
s
Pb
PAAs with
periarterial fibrosis
(n  6)
ASO with
periarterial fibrosis
(n  5)
.12 75.8  5.3 75.4  4.9
.86
5/1 4/1
.52 3.8  5.2 . . .
.01
1 (16.7%) . . .
5 (83.3%) . . .
.73 5 (83.3%) 4 (80%)
1 (16.6%) 1 (20%)
.96 2 (33.3%) 3 (60%)
.23 1 (16.7%) 2 (40%)
.29 1 (16.7%) 1 (20%)
.96 0 . . .
.02 1 (16.7%) 2 (40%)
.23 5 (83.3%) 5 (100%)
.28 5.5  3.3 2.3  2.2
.62 1.1  2.9 1.3  2.2
.001 1.9  0.4 0.3  0.2
.19 2.2  0.8 2.8  4.9
.11 5 (83.3%) 1 (20%)
.001 1 (16.7%) 1 (20%)
.47 1 (16.7%) 3 (60%)
.13 0 2 (40%)
.01 1 (16.7%) 0
.001 1 (16.7%) 0
.04 3 (50%) 0
.28 0 0
.001 2.2  0.9 1.2  1.0
.001 2.5  2.1 1.5  1.2
ery aneurysms.
as number (%).4 (Ig
al his
ronic
itises
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ht ili
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hitission
PAA
)
2.9
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)
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Volume 57, Number 3 Kasashima et al 819and 4). With respect to the popliteal artery, IgG4-PAAs
occurred in two patients (50%) and non-IgG4-PAAs in six
(23.1%). Aneurysmal diameters were similar in IgG4-PAAs
(mean, 5.7 cm) and non-IgG4-PAAs (mean, 4.9 cm; P 
.28). The saccular form occurred significantly more fre-
quently in IgG4-PAAs (three patients, 75%) than in non-
IgG4-PAAs (two patients, 7.7%; P .008; Fig 1). Luminal
diameter was not decreased in IgG4-PAAs, but thick
thrombus and embolization sometimes caused narrowing
that was apparent on angiography. No IgG4-PAAs rup-
tured.
Allergies (to drugs, contrast medium, etc) and chronic
bronchitis were detected more often in patients with IgG4-
PAAs (three patients, 75%) than in patients with non-IgG4-
PAAs (2 of 26 patients, 7.7%; P  .02). No patients with
IgG4-PAAs had been treated preoperatively with steroids
or other medications. Patient 4 had a history of an IgG4-
related inflammatory AAA, but no IgG4-RD involvement
in other organs was identified in the four patients with
IgG4-PAAs in this study.
Laboratory data and serum levels of WBC and CRP
were basically the same between the groups with and with-
out IgG4-PAAs. The proportion of eosinophils was signif-
icantly higher in the IgG4-PAA group (mean, 4.9%; range,
3.9%-6.0%) than in the non-IgG4-PAA group (mean 1.2%;
range, 0.6%-3.0%; P .001). Detailed serum examinations
were only done for the two most recent patients with
IgG4-PAA (patients 3 and 4). Both patients showed rather
high serum IgG4 concentrations (85 and 201 mg/dL,
Fig 1. a, A three-dimensional coronal reconstruction of
of the deep left femoral artery having a saccular shape
abdominal aorta and left iliac artery. b, Macroscopic fi
pointing to the inflow artery (aneurysmal neck). The anerespectively; normal, 135 mg/dL), and IgG4 levels de- wreased postoperatively in both patients. These patients also
ad high serum IgE concentrations (1291 and 1450 IU/
L, respectively; normal, 170 IU/mL) and positive re-
ults for antinuclear antibody (160 and 320 titer, respec-
ively).
Pathologic features of IgG4-related PAAs. A com-
arison of the pathologic features of IgG4-related and
onrelated PAAs (Table II) showed IgG4-PAA was closely
ssociated with obliterative phlebitis (P .007), perineural
nflammation (P  .001), and eosinophilic infiltration
10 per hpf; P .001). In IgG4-PAAs, the inflammation
redominantly involved lymphocytes and plasmacytes and
as associated with irregular or storiform fibrosis (Fig 2).
owever, plasmacytes (10 per hpf) and lymphoid follicles
ere also observed in non-IgG4-PAAs, with no significant
ifferences apparent between pathologies (P .11 and P
13, respectively).
Aneurysmal wall thickening appeared irregular. Mean
dventitial thickness was 2.7 mm (range, 1.3-6.0 mm) in
gG4-PAAs; the adventitia was thicker in the popliteal
rtery (patient 2, 6 mm; patient 4, 2.2 mm) and rather
hinner in the deep femoral artery (patient 1, 1.3 mm;
atient 3, 1.5 mm). In non-IgG4-PAAs, the mean adven-
itial thickness was 1.5 mm (range, 0.1-7.0 mm). No
ignificant difference in adventitial thickness was apparent
etween groups (P .19) because of the presence of thick
eriarterial fibrosis in six patients with non-IgG4-PAAs.
ranulomas with giant cells were often detected in patients
ith non-IgG4-PAAs (P  .04). Most non-IgG4-PAAs
munoglobulin G4 (IgG4)-related peripheral aneurysm
ent 3, arrow). This patient also had aneurysms of the
s of this saccular aneurysm (patient 3). The arrow is
wall showed irregular thickness with calcification.an im
(pati
ndingere characterized by thin adventitia (about 0.1 mm) and
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completely different from the IgG4-PAAs. However, six
non-IgG4-PAAs with periarterial fibrosis showed some re-
semblance to IgG4-PAAs in pathologic findings, with the
exception of the high incidence of granuloma in non-IgG4-
PAAs.
Adventitial thickening with fibrosis or severe inflamma-
tory changes, or both, was not common overall in most
patients with ASO, although interestingly, five with ASO
(6.8%) showed adventitial thickness 2 mm (mean, 2.7;
range, 1.2-4.0 mm). In these cases, plasmacyte infiltration
with lymphoid follicles and neutrophil infiltration was fre-
quently detected; however, eosinophilic infiltration, perineu-
ral infiltration, obliterative phlebitis, and granuloma were not
detected.
DISCUSSION
The main study results can be summarized as follows:
(1) IgG4-RD can arise in peripheral arteries, frequently
showing an aneurysmal form (IgG4-PAA), but it does not
appear to occur with ASO; (2) IgG4-PAA shows a clinically
Fig 2. Histopathologic features of immunoglobulin G
artery (patient 2). a and b,Thickened fibrotic media is see
muscles of themedia and inflammatory cell infiltrationma
into adjacent adventitial fat (a, hematoxylin and eosin; b,
in almost the same field). c, Numerous IgG4-immuno
IgG4-related peripheral arterial aneurysm (original magn
cells (original magnification, 200).characteristic saccular form and can occur in the deep temoral and popliteal arteries; and (3) IgG4-PAA displays
linicopathologic features similar to other IgG4-related
ascular lesions.
IgG4-RD has recently been acknowledged to occur
n a wide variety of organs, such as the pancreas, saliva-
y glands, lungs, and kidneys.1,2 Vascular lesions of
gG4-RD commonly involve the aorta and branching
arger or medium-sized arteries.12,15,21 Thus, periaor-
ic/periarterial retroperitoneal fibrosis is closely involved
ith vascular lesions in IgG4-RD and is termed IgG4-
elated chronic periaortitis/arteritis.21 Our analysis re-
ealed that IgG4-related vascular lesions can also occur
n medium-sized peripheral arteries of the extremities in
n aneurysmal form and do not manifest stricture.
Compared with AAAs, PAAs are very rarely detected.
neurysmal changes of the popliteal arteries, although
epresenting the most frequent type of PAA (70%), are still
10% as common as AAAs. Aneurysmal changes of the
emoral arteries are even rarer, at3% to 7% as common as
AAs.17,19,22 Because of this rarity, the etiology of PAAs
as not been well explained; a convincing hypothesis is that
G4)-related peripheral aneurysms of the right popliteal
nding to the adventitia, showing loss of elastic fibers and
the adventitia of the arterial wall. Fibrous tissue extends
ca van Gieson; both images, original magnification,20
ve plasma cells were detected in the adventitia of the
ion, 200). d, Perineural infiltration of lymphoplasma4 (Ig
n exte
inly in
elasti
positi
ificathrombus in the popliteal fossa triggers nonspecific inflam-
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Another investigator has postulated a relationship with severe
atherosclerosis.22 Our findings suggest that IgG4-RD should
be added to the etiology of PAAs.
In our previous studies,4,10 IgG4-RD in the aorta
constituted 	4% to 5% of AAAs and thoracic aortic lesions
treated surgically. Similarly, we found four patients with
IgG4-PAAs, representing 13.3% of surgical cases of PAAs.
This frequency was slightly higher than with other IgG4-
related vascular lesions but would not appear unusually
high. Faggioli et al19 described a higher incidence of in-
flammatory changes in PAAs, observing lymphoplasma-
cytic infiltration in four of 18 (22.2%) of all patients with
PAAs.19 Interestingly, we determined that the frequently
appearing saccular form was clinically characteristic of
IgG4-PAAs, similar to IgG4-related thoracic aortic lesions.
Thus, IgG4-RD caused a subset of aneurysms. IgG4-RD
has a special immune system–related cause, but the trigger
or cause for this is still unknown.
Steroid therapy for IgG4-RD is effective in several
organs.1 In PAAs, surgical resection, embolization, or
stent grafting represent the first-line treatment, and ste-
roid therapy would be unnecessary because thick thrombo-
sis would be unlikely to rupture. However, recognition
that IgG4-RD can involve the leg arteries would be an
important caution for the use of steroids for treating
IgG4-RD in other organs because steroids cause weakness
and thinning of aneurysmal walls. The presence of one
lesion of IgG4-RD could be suggested as a marker of high
risk for developing other vascular lesions not only in the
aorta but also in the peripheral arteries.
Previous reports showed significantly higher serum
IgG4 and IgE concentrations2,4,10 and high titers of anti-
nuclear antibody in IgG4-related vascular lesions. In the
present study, we were able to perform a detailed serologic
examination in only the two most recent patients with
IgG4-related PAAs. Interestingly, both patients showed
serologic characteristics similar to those of IgG4-RD.
The IgG4-PAA samples showed histopathologic char-
acteristics similar to other IgG4-RD, particularly to IgG4-
related aortic lesions (both abdominal and thoracic). In
IgG4-RD of vascular lesions, perineural infiltration in the
adventitia seemed to be a more important characteristic
finding compared with IgG4-RD in other organs because
perineural infiltration was not a common finding in other
organs.1 Faggioli et al19 reported that several PAA patients
with numerous areas of lymphoplasmacytic infiltration had
greater wall thickness than normally seen in PAAs but that
those areas lacked severe fibrous adherence to surrounding
tissue. Compared with IgG4-RD in the aorta and main
branches, IgG4-RD in the peripheral arteries seemed to
show rather thinner adventitia, particularly when the deep
femoral artery was involved. One reason might be the
difference in the anatomic locations of the aorta and periph-
eral arteries, and another reason might be the differences in
the anatomic structures between the muscular arteries of
the aorta and the elastic arteries of the extremities. These
differences are apparent in the content of themuscular cells,ollagen and elastic fibers, the muscles in the media of the
alls, and the collagen content and thickness of the adven-
itia. Non-IgG4-PAAs with periarterial fibrosis often oc-
urred in the common femoral artery, which may suggest a
elationship with anatomic locations stressed by neighbor-
ng muscles and joints.
A limitation of this series is that it included only a small
umber of peripheral aneurysms, and further investigation
s needed to better elucidate the characteristics of IgG4-RD
n the peripheral arteries.
ONCLUSIONS
We identified four patients with IgG4-related aneu-
ysms in medium-sized arteries of the leg (femoral and
opliteal arteries), characterized by a saccular form. The
ecognition that IgG4-RD can also involve the peripheral
rteries, rather than only the abdominal or thoracic aorta
nd main branching arteries, may lead to a better under-
tanding of IgG4-related vascular lesions.
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